Compound profiling using a panel of steroid hormone receptor cell-based assays.
A major focus in the current discovery of drugs targeting nuclear receptors (NRs) is identifying drugs with reduced side effects by improving selectivity, not only from other receptors but also by selective modulation of the NR of interest. Cellular assays not only provide valuable information on functional activity, potency, and selectivity but also are ideally suited for differentiating partial agonists and antagonists. The ability to partially activate a receptor is believed to be closely tied to the ability to selectively modulate the NR, resulting in expression of a subset of the normally regulated genes. To this end, the authors have built a complete panel of cell-based steroid hormone receptor assays for the androgen receptor, estrogen receptor alpha, estrogen receptor beta, glucocorticoid receptor, mineralocorticoid receptor, and progesterone receptor by stably engineering a Gal4 DNA-binding domain/nuclear receptor ligand-binding domain fusion protein into an upstream activation sequence beta-lactamase reporter cell line. Each assay was validated with known agonists and antagonists for correct pharmacology and high-throughput compatibility. To demonstrate the utility of these assays, the authors profiled 35 pharmacologically relevant compounds in a dose-response format against the panel in both agonist and antagonist modes. The results demonstrated that selective estrogen receptor modulators can be identified and differentiated, as well as mixed and partial agonists and antagonists easily detected in the appropriate assays. Importantly, a comparison of the chimeric assays with full-length reporter gene assay data from the literature shows a good degree of correlation in terms of selectivity and pharmacology of important ligands. Taken together, these steroid hormone receptor assays provide good selectivity, sensitivity, and appropriate pharmacology for high-throughput screening and selectivity profiling of modulators of steroid hormone receptors.